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n Countries Represented: Argentina, Bolivia, Brazil, Bulgaria, China, Colombia, Costa 
Rica, Cuba, Cyprus, Dominican Republic, Ecuador, Egypt, El Salvador, Greece, Honduras, 
India, Iran, Saudi Arabia, Kosovo, Kuwait, Lebanon, Lithuania, Macedonia, Malaysia, 
Mexico, Mongolia, Morocco, Pakistan, Panama, Peru, Philippines, Poland, Puerto Rico, 
Romania, Russia, Serbia, Slovakia, Sudan, Thailand, Tunisia, turkey, United Arab 
Emirates, Uruguay, Venezuela, Vietnam    

Rosenthal VD, et al. AJIC 2014
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Relative frequency of CR-BSI as a total of all 
HAIs by country (ECDC PPS 2011-2012)

http://ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/database

~ 10% of HAIs are 
CR-BSIs
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Pathogenesis of CVC-Associated BSI

Rupp & Archer, Staphylococci in Human Disease, 1997 6
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Behavioral Change vs. Technology

“If you can choose between education 
and influencing human behavior or 
introduction of a gizmo, choose the 
gizmo everytime.”

Bob Weinstein
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Casey AL, et al. Lancet ID, 2008
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Do antimicrobial-coated catheters prevent BSI?

17

Novel Antimicrobial Coatings & CVCs
n 5-Fluorouracil 
n Rifampin-Miconazole
n Silver Nanoparticles 
n Chlorhexidine/Minocycline/Rifampin
n Gentian violet/Chlorhexidine
n Surface Pattern

(Sharklet)

n Polymeric sulfobetaine (polySB)
n Heated CVCs

Semprus
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n On any given day approximately 31% of dressings were 
suboptimal and in need of change

n Reasons: 69% blood under dressing, 25.4% edge lift, 5.4% 
moisture under dressing 

AJIC 2013
N = 420 CVC
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n CR-BSI: 1.4/1000 CVC d vs
0.4/1000 CVC d (P<0.005)

n No significant difference 
between 3d and 7d dressing 
changes

n Full sterile barrier 
precautions used

n Site prep with 4% povidone-
iodine soln & PI/Etoh

Timsit, et al. JAMA, 2009
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n CR-BSI: 1.3/1000 CVC d vs
0.5/1000 CVC d (P= 0.02)

n Major-CRI: 2.1/1000 CVC d vs
0.7/1000 CVC d (P=0.0006)

n Highly adhesive dressings 
decreased dressing 
detachment rate (71.9% vs
64.3%; P<0.0001) but 
increased rate of colonization 
HR 1.65, 95%CI 1.21-2.26, P 
=0.0016)

Timsit, et al. Crit Care Med, 2013

Major CRI
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Needleless Connector Valves Linked to 
Increased CLA-BSI

n Maragakis: ICHE, 2006
n Rupp: Clin Infect Dis, 2007
n Salgado: ICHE, 2007
n Field: ICHE, 2007
n Toscano: AJIC, 2009
n Jarvis: Clin Infect Dis, 2009

(Figure from Jarvis, Infect Control Today, 2010) 
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Comparison of a Novel Silver-Coated Needleless 
Connector and a Standard Needleless 
Connector for the Prevention Of CLA-BSI
JT Jacob, et al. ICHE, 2015

CLA-BSI rate:  
1.79/1000 CVC d vs
1.21/1000 CVC d
IR = 0.68 [95% CI 
0.52-0.89] P = 0.005

30



Technologic Innovations  to Prevent Catheter-Related Bloodstream Infection
Prof. Mark E. Rupp, University of Nebraska

A Webber Training Teleclass

Hosted by Bruce Gamage, Provincial Infection Control Network of British Columbia
A Webber Training Teleclass

16

AJIC, 2014

n CLA-BSI decreased from 1.5/1000 CVC d to 
0.88/1000 CVC d, p = 0.004 32
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ICHE, 2015

CLA-BSI in high-risk pts: Rate 
per 1000 CVC d: 4.93, 4.22, 
4.47, 2.34 (P1-P4 respectively)

Blood culture contamination 
rate by CoNS

n 12 month, prospective, 
cluster-randomized study 
in 40 HD units. 

n 2470 pts; 350,000 CVC 
days

n 56% lower (+) Bld Cx
rate (p=0.01)

n 40% decrease in hospital 
admissions for BSI 
(p=0.04); 31% less 
hospital days (p=NS)

Results for last 6 months of the study
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UV light-emitting diode disinfection

n 285 nm UV LED effectively 
disinfected needleless 
connectors with 60s exposure 
at 0.5 cm.

Hutchens, et al. J Applied Micro, 2015
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Chlorhexidine Patient Bathing

n HR for BSI (intervention vs baseline): 0.99 vs 0.78 
vs 0.56  (P = <0.001)

n 28% decrease in bloodstream infections (P = 0.007)

§ Daily CHG baths in ICU patients decreased BSI from 
16.8 to 6.4/1000 CVC d. 

Arch Intern Med 2007

NEJM 2013

NEJM 2013
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Conclusion: Anti-Infective Lock solutions are useful in certain 
circumstances. Additional study to assess optimal solution (antibiotics, 
alcohol, taurolidine, trisodium citrate, EDTA, nitroglycerin, etc) and 
populations

Zacharioudakis, et al. CID, 2015

Anti-Infective Catheter Lock Solutions
* 23 studies, 2896 
patients, 69% 
decrease in 
CLABSI
RR: 0.31 95CI 
(.24-.40)
* 32% decrease in 
exit site infections
* Mortality 16% 
decrease (NS) 
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Oliveira C, et al. Pediatrics, 2012

n Risk ratio for CR-BSI: 0.19 (95% CI 0.12-0.32)
n Risk ratio for catheter replacement: 0.28 (95% CI 0.06-1.23)
n Rare Toxicty: Etoh assoc with clotting, dizziness, CVC 

mechanical compromise, protein ppt, etc. 
38
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n Prospective, Randomized, 
Multi-Ctr trial

n 25 HD units, 407 pts, 50K 
CVC days

n 7% citrate, 0.15% 
methylene blue, 0.15% 
methylparaben, 0.015% 
propylparaben (C-MB-P)

n 0.82 vs 0.24 CRBSI/1000 
CVC d; RR 0.29 (0.12-
0.7, p = 0.005)

Crit Care Med 2011
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Statewide Survey of Technologic 
CLA-BSI Prevention

n Nebraska statewide survey of hospitals (25 
PPS/65 CAH)

n Response: 17 PPS (68%), 25 CAH (40%)
Technology PPS (%) CAH (%)
CHG Dressing 94 73
Antibiotic or Antiseptic CVC 47 31

Passive port disinfection 35 54

CHG bathing in ICU 65 8

CVC lock soln 17 12

Rupp et al.  AJIC, 2016 40
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n Review of 110 studies, 10,910 catheters
n 0.1 BSI/100 devices; 0.5 (95% CI 0.2–

0.7)/1000 device days
n 9 studies that required microbial concordance 

between catheter and blood culture: 0.6 
BSI/1000 device d

n 1 per 1000 devices x 330 Million/2.25 
attempts per successful IV start = 146,000 
episodes of BSI

Mayo Clin Proc, 2006
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Status of Vascular Access at the 
University of Nebraska Medical Center

n Series of point prevalence surveys in all 
units during summer 2015

n All units visited on at least 3 occasions
n 755 patients

n 59 (8%) No vascular access
n 414 (55%) peripheral IV only
n 239 (32%) CVC only
n 43 (6%) both CVC and PIV

Rupp ME. Unpublished Observations 43
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Prevention of IV Catheter-
Related Bloodstream Infection
n Practice Measures

n Education and Training
n Appropriate staffing
n Insertion and Care 

Bundle
n CHG skin prep
n Sterile barrier 

precautions
n Avoid femoral site
n Scrub the hub

n Removal of CVCs 

n Technologic Innovations
n Antimicrobial-Coated 

CVC
n CHG impregnated 

dressings
n CHG patient bathing
n Catheter Flush/Lock soln
n Antimicrobial-Coated 

Connectors
n Antiseptic Caps   
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Prevention of IV Catheter-
Related Bloodstream Infection 
and “Getting to Zero”

n Cost Effectiveness
n Point of Diminishing Returns

Resources Spent

CLA
BSI
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